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THE DEBT OF PREVENTIVE MEDICINE TO 
CHEMISTRY’ 
By GEORGS W. GOLER 
In attempting to discuss this sukject, I feel very much in the 
position of the college president who, when addressing his students 
on the difficulty of acquiring knowledge and the ease of forgetting 
facts, said, “I once studied chemistry and I perhaps had a fair 
student’s knowledge of that useful branch of science, but while 
my course in chemistry enabled me better to understand some of 
the commoner things in the world about me, the only chemical 
fact that I now recall is, that the chemical formula for water is 
HG2.” 
Chemistry has done so much for preventive medicine, that 
just to indicate the debt that the latter science, preventive medi- 
cine, owes to  the former, chemistry, would take all the time you 
ought to spare for the purpose, and the facts presented would be 
more clearly and succinctly stated in various articles to  be found 
both in books of reference and in the technical journals. I have 
therefore thought that it might be useful briefly to review the 
part chemistry has played in the promotion of health and the 
prevention of some of the commoner diseases. And when I 
speak upon this subject, it  is as one whose early acquaintance 
with chemistry dates from the lectures of Chandler of New York, 
more than 30 years ago, and a few years later those of Witthaus, 
whose talks of two hours with five minutes intermission served, 
with small laboratory training, to make of me all the chemist 
that 1 am. So, with this training, permit me to tell you of part 
of the debt which medicine owes to chemistry. 
Out of the mystery which the Greek alchemists sought for in 
the four elements and out of their failure to find the “philosopher’s 
stone” and to  transmute the baser metals into gold, came the 
rise of a new group of men, the iatro chemists, chief among them 
the 15th century chemists, Basil Valentine, and his later proto- 
type, Paracelsus, half charlatan, half scientist. These and their 
followers, unfortunately, agreed that the true use of chemistry 
is not to make gold but to prepare medicine. This step led men 
insensibly away from the early teaching of the Greek physicians 
concerning baths, diet, regimen, and all the things that really 
obtain for the promotion of health and the prevention of disease. 
The simple rules of the Greeks whereby, in pneumonia for in- 
stance, they bathed and annointed the patient, washed out his 
mouth and cared for his teeth, laid him on a soft bed under the 
trees and prayed to the gods, were displaced by the unfortunate 
teaching of Valentine, Paracelsus and others, who rather sought 
for a mysterious something in chemistry that should cure disease. 
We have, therefore, to thank the chemists for the drug instead of 
the hygienic treatment of disease. Of course the chemists of 
the iatro-chemical school, as they were called, failed in their 
treatment; first, because no drug or drugs then known could 
materially affect disease, and second, because the causes of dis- 
ease were unknown. The early chemist, having failed in this 
respect, even tried to devise methods of disinfection that he might 
fight the foul smells of disease with a substance that smelled as 
bad as or worse than some of the horrid diseases that prevailed 
in the period we are considering. 
But we owe so much to the chemist for what he has done, that 
we ought not to blame him because his chemicals failed. The 
doctor without the chemists has been responsible for quite as 
many failures; for is it not the doctor who evolved the humoral 
theory of disease for which the four humors, bile, black bile, 
blood and phlegm gave rise to the bilious, sanguine, choleric and 
melancholic temperaments? And these humors rose, clouded 
the brain, became crossed in 80,000 different ways; and if you 
wanted to prescribe for the patient, the only thing you had to 
do, beside finding the remedy, was to find in which of the 80,000 
ways the humors were crossed. Of course, if the doctor didn’t 
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find out, he either gave a small handful of calomel, or better still, 
and much more dramatic, he bled the patient. Half a pint, a 
pint or a quart was not an uncommon bleeding. And if he didn’t 
get enough blood out by opening a vein, he opened an artery. 
And if the humor still persisted, he inserted a pump, that is, if 
the patient still lived. Tradition and authority descended from 
Valentine, Paracelsus and Galen are largely responsible for the 
introduction of drug methods of treating disease. 
While these are interesting examples of speculation and con- 
jecture in medicine and chemistry, there was no less of guesswork 
in much of the chemistry and medicine of even 50 years ago. 
From the early workers in both branches of science, we have the 
development of the miasmatic theory of disease, formulated by 
Pettinkofer, who was the first rea1,health officer of Berlin 5 0  
years ago. While Pettinkofer is to be credited with much good 
chemical work, it was he who devised the theory that ground 
water and ground air were the causes of such disorders as typhoid 
fever. He and his workers did much to keep alive the sewer gas 
theory in its relation to infections, and it was his work which 
probably prevented the earlier recognition of malaria as a mos- 
quito-borne disease and not a malaria, and typhoid as a water 
and food rather than a sewer-gas-borne disease. 
Now while the early laboratory workers were obsessed by the 
teachings of the fathers of chemistry and medicine, there were 
a few brave men of independent thought who applied themselves 
to new and original methods of research in an endeavor to dis- 
cover the elusive things of the air which they believed caused 
disease. They, like Spallanzani (1776), successfully overthrew 
the general accepted theory of spontaneous generation of micro- 
organisms, by showing that if putrescible fluids were heated to a 
sufficiently high temperature they remained unchanged for in- 
definite periods. And, while discussing the manner in which air 
was admitted to the flasks in which the fluids were kept, occupied 
various chemical observers for years, it  was not until three- 
quarters of a century later that Schroeder (1854) showed that a 
loose plug of cotton wool in the mouth of a flask containing boiled 
putrescible fluid excluded the organisms of the air and prevented 
fermentation in the fluid. But not all fluids kept in such pro- 
tected flasks remained unfermented, for occasionally the contents 
of such a flask would spoil. It was the genius of Pasteur that  
explained the phenomena, as he made clear other similar, inex- 
plicable things. 
Pasteur, in 1865, showed that certain organisms and dormant 
stages or spores that resisted one or more boilings, and that the 
repeated application of heat was required to destroy these bodies 
and prevent the fluids containing them from fermenting. Here, 
by chemists, were two great contributions, not only to preventive 
medicine but to all medicine and surgery, the cotton air-filter 
and sterilization by heat. 
The next great discovery by a chemist, probably the one great 
discovery that has made it possible for medicine to make the 
advances it has made in the last quarter of a century, was the 
discovery of aniline by the German chemist Runge in 1854, and 
five years later (1859), the discovery of the first aniline dye, mauve, 
by the English chemist, Perkin. Then in rapid succession came 
a number of other aniline colors. 
For many years all the scientific workers in cellular physiology 
and pathology had sought new methods for bringing more clearly 
into view the secrets believed to be held within and around the 
cell. For this purpose various chemicals and dyestuffs, both 
those derived from logwood, iodine, cochineal and other substances 
have been used, but it was not until the coal tars yielded their 
dyes that the mysteries of many bacterial cells were revealed. 
Between 18.50 and 1863, Davaine, a distinguished French 
physician, had been working on the cause of anthrax, a virulent 
and fatal disease of wool sorters. As early as 1850 Davaine had 
seen the anthrax organism, butitwds not until 1863, 13 years later, 
that he was able to prove the exact relationship between the an- 
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thrax bacillus and anthrax. Then, in 1873, Obermeier discovered 
in the blood of patients suffering from a relapsing fever an or- 
ganism which proved to be the cause of the fever. These two 
workers then laid the foundation for the germ theory of disease, 
the first stone of which had been cut by that “skeptical chemist,” 
Boyle, more than zoo years before, when he said, “The problem 
of infectious disease will be solved by him who discovers the 
nature of putrefaction.” 
Then, in 1877, came Weigert, who showed that many organisms 
otherwise translucent might be stained by aniline dyes. So, 
following closely upon the heels of the discovery of these dyes 
by the chemists, came their application to the revelation of new 
forms of bacteria by staining them. 
About this time Koch Showed, by the use of solid culture media 
and the plate method, a way of obtaining bacteria in pure cultures. 
Still further advances in the domain os preventive medicine were 
thus made possible and the demonstration of the bacterial cause 
of infectious disease further extended. Thus, by methods of 
staining and plate culture, and pure culture work, and the de- 
velopment of other modes of bacterial research numerous dis- 
coveries in preventive medicine were made possible, among them 
the following: 
Neisser in 1879 showed the gonococcus within the cells of 
gonorrheal pus. In 1880 Eberth and Koch, and in 1884 Gaffky, 
discovered the bacillus of typhoid fever, first by seeing them as 
unstained organisms and later by viewing them as stained bodies 
under the microscope. While in 1865 Villemin, and later Con- 
heim in 1877, showed that tuberculosis might be transmitted to 
healthy animals by the inoculation of tuberculous material, it 
remained for Koch, in March 1882, to demonstrate by stained 
specimens of the tubercle bacillus its presence in the sputum 
and tissues of tuberculous animals and man. While the glanders 
bacillus discovered by Loeffler and Stats (1882) and the spirillum 
of Asiatic cholera discovered by Koch in 1884 were first viewed 
without stains, their further study and the development of 
methods of diagnosis and immunization were the results of the 
combined methpds of chemical and bacteriological research. 
In  1884 Pasteur discovered the present known method of 
treatment for rabies, a disease that had previously caused a 
mortality of 100 per cent, and reduced the mortality to a fraction 
of I per cent in those bitten by dogs known to be rabid. 
Of world-wide interest was and is the discovery of the bacillus 
of diphtheria by Klebs and Loeffler in 1884. From 1659, when in 
New England there was first described an epidemic of diphtheria, 
known as “bladders in the windpipe,” diphtheria had exacted an 
annual toll of thousands of deaths and hundreds of heart, kidney 
and blood vessel diseases as its late, remote consequences. So 
when Loeffler annpunced that by using staining methods he had 
discovered the bacillus which is the cause of diphtheria, the 
scientific world almost paused for breath, and then resumed its 
labors with renewed hope for the conquest of this most dread 
disease of childhood. 
The writer remembers attending a reception a t  Washington, 
given in the splendid Hall of The American Republics, to the 
foreign and American delegates a t  the International Congress of 
Hygiene and Demography in 1912. In the receiving line, next 
to  the venerable Dr. Samuel P. Wolcott, stood the commanding 
figure of Koch and next beyond him the slight, boyish Loeffler. 
As I went down the receiving line accompanied by Dr. McKay 
of Saskatoon, B. C., and shook the distinguished guests by the 
hand, McKay, a highly patriotic Canadian, turned at the end 
of the line and said, speaking of Loeffler, “I’d rather shake hands 
with him than with my Sovereign.” 
Shortly after Loeffler found the diphtheria bacillus, two 
French investigators, Roux and Yersin, discovered by chemical 
methods the diphtheria toxin. They and others having paved 
the way, Von Behring in 1893 succeeded in preparing diphtheria 
antitoxin. Time does not permit me to relate what has been 
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accomplished in preventive medicine by the methods of O’Dwyer 
for intubation, combined with the administration of diphtheria 
antitoxin in laryngeal diphtheria. Suffice it to relate that in 
our city of Rochester the deaths from diphtheria have fallen 
from 189 per thousand in the year before diphtheria antitoxin 
was introduced, to  less than 9 per thousand in 1915. In 1884 
Nicola, a German, and Kitasato, a Japanese, simultaneously 
discovered the bacillus of tetanus or lockjaw. This disease had 
been known since man began t o  record his observations in writing. 
It accompanied wounds in war as  noted by Larrey, Napoleon’s 
chief surgeon. It is to-day one of the most feared complications 
of wounds, not only in the army and navy, but in civil life as well. 
Its dapgers have been very greatly diminished by the preparation 
and introduction of tetanus antitoxin, both for immunization 
and treatment. The bacillus of epidemic influenza was discov- 
ered by Pfeiffer of Berlin in 1892, the bacillus of plague by Yersin 
in I 893. By various complex physiochemical procedures, first 
Neisser and later others, including Bordet and Gengou, succeeded 
in showing that when an antigen, i. e. ,  bacteria, blood cells and 
body cells, meets in the body of a treated animal a receptor with 
which it unites certain reactions are produced, known as fixation 
of the complement. With this work as a basis of procedure, the 
long search for ultramicroscopic or faintly staining organisms 
was prosecuted with vigor. Then, too, the developing science of 
serology, founded upon physiochemical reactions of great delicacy, 
helped to advance the new work in preventive medicine. The 
field of research in syphilis offered wide opportunity. In 1903 
Metchnikoff and Roux demonstrated the inoculability of syphilis 
from man to apes, and in 1905 Schaudin showed by biochemical 
methods the presence in the sera of inoculated animals of a faintly 
staining spiral, the cause of syphilis, the spirochita palladia. 
In  I 906, Wasserman, applying the serum complement reaction 
of Bordet-Gengou, discovered the test for syphilis known as the 
Wasserman test. Four years later, in 191 I, Noguchi, a Japanese 
a t  the Rockefeller Institute, succeeded in cultivating the spirillum 
of syphilis in pure culture, demonstrating it both by staining 
methods and by powerfully transniitted light; he also discovered 
a valuable test, the Luetin test for obscure cases of syphilis. 
Almost simultaneously Erlich in Germany by a masterly series 
of chemical experiments, using the work of Elenhuth, succeeded 
in introducing arsenic within the benzol ring and gave to us a 
compound, salvarsan or 606, for the treatment of syphilis. 
Little more than a year later Bordet and Gengou made another 
remarkable discovery. While ten years before they had an- 
nounced the discovery of the bacillus of whooping-cough, it was 
not until 1912 that their work was confirmed by other observers. 
To them we owe not only the discovery of the bacillusof whooping- 
cough, but the ability to produce a vaccine for the successful 
prevention of that most dangerous disease of childhood. 
In  this rCsum6 I must not neglect to mention the discovery of 
the organism of epidemic cerebrospinal meningitis and the de- 
velopment of a serum for its successful treatment; also the discov- 
ery of the organism of infantile paralysis: all done a t  the Rocke- 
feller Institute by Flexner. Nor must we forget that most re- 
markable discovery of Henry Plotz, a young physician in Mt. 
Sinai Hospital, of the bacillus of typhus. Though much remains 
to be accomplished by the combined methods of work of the 
chemist and biologist, we may readily see that much has already 
been done. The secrets of measles and scarlet fever and cancer 
still remain secrets. They are as hidden as the cause of the com- 
mon cold. 
The length of this paper forbids me to speak of many other 
debts which medicine owes to chemistry, but I must refer to the 
work of Carrel1 and Dakin, who have devised methods for both 
the prevention and the treatment of disease by disinfecting the 
nose, nasopharynx and mouth so that those who are carriers of 
such diseases as infectious meningitis may be rendered less dan- 
gerous as contacts; and the same workers have succeeded in 
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perfecting a method which promises much for the antiseptic 
treatment of deep, contused and dirty wounds. 
Chemical methods are responsible for the clearing up of much 
that is obscure in that class of diseases of the kidney usually 
known as Bright’s disease. In  the treatment of that super-devil 
of nutritional disturbances, diabetes, the chemistry of nutrition 
has taught us practically all we know. To chemistry we are 
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indebted for chloroform, quinine, ether and cocaine, and for the 
methods of water, milk and food analysis, and to the chemist 
we largely owe the newer methods of sewage purification. For all 
these we thank you, and we trust that the professions united 
may labor still further for the betterment of the race. 
HEALTH BUREAU 
ROCHESTER, NEW YORK 
I WILLIAM H. NICHOLS MEDAL AWARD 
INTRODUCTORY ADDRESS 
By CHARLES H. HERTY 
It is a striking fact that in the midst of feverish war prepara- 
tions, while our minds are filled with death-dealing chemical 
reactions, we are met together this evening to pay tribute to 
a quiet worker in the university laboratory, who with infinite 
patience and consummate skill has accomplished brilliant re- 
sults in an extremely complex and difficult field of chemical 
research, that dealing with the fundamental processes of life. 
I take it as a healthy sign and one presaging great good to chem- 
istry in America that in these days of intense application of 
science to industrial processes the worker in pure chemistry has 
been chosen as the recipient of the Nichols Medal. 
Under the terms stipulated by its donor, Dr. William H. Nichols, 
whom happily we have with us to-night in the capacity of leader 
of the organized chemists of this country, this medal is awarded 
annually by our Section to the author of the best original 
article published during the preceding year in the journals of 
the AMERICAN CHEMICAL SOCIETY. In reaching its decision the 
Committee has construed broadly the conditions of award, 
realizing fully that in certain lines of research results cannot be 
withheld indefinitely in order to present in one contribution a 
comprehensive report of an entire investigation. Such action 
might lead to  loss of priority, and would undoubtedly diminish 
that stimulative effect which follows the publication of definite 
chapters in the progress of investigation which in its very nature 
must require years for completion. On the basis of such broader 
interpretation of the terms of award, the Committee has this 
year unanimously awarded the medal to Dr. Treat B. Johnson, 
Professor of Organic Chemistry in the Sheffield Scientific School 
of Yale University. During the past year Dr. Johnson con- 
tributed four articles to the Journal of the American Chemical 
Society. A fair measure of his activity can be gained from the 
fact that these four constitute the continuation of a series of 
one hundred and fifty-four contributions on which his name 
has appeared as author. 
Through this multitudinous array of original communica- 
tions llr.  Johnson has shown his courage and ability in bring- 
ing light into one of the darkest and yet most important fields 
of chemistry. In  reading the advanced copy of his address, 
and noting the brilliant progress he has made through calling 
the element sulfur to  his aid, I am almost forced to describe his 
activity as devilish. Beginning in 1898, the output of papers 
from his laboratory has been continuous-two decades of ac- 
complishment to which we all join in paying heartiest tribute. 
While his name is almost intimately associated with the chemis- 
t ry  of pyrimidine compounds, he has included within the scope 
of his fertile investigative spirit the subjects of the hydantoins, 
furfurans, the thiocyanates, hippuric acid, the phthalimides, 
acetamide, pyrrole compounds, thiopolypeptides, thioamides, 
the higher phenols, the purines, sarcosine, divicine, vitiatine, 
etc. 
We are interested to-night, however, not only in the scien- 
tific achievements but in the personality of the man whom it 
is our privilege to honor. Like so many other great Ameri- 
cans, he was born “down on the farm,” near Bethany, Conn., 
on March 29, 1875. In  1898 he graduated from the Sheffield 
Scientific School with the degree of Ph.B., and three years later 
received his doctorate from Yale University, having specialized 
in organic chemistry. A laboratory assistant during his post- 
graduate course, Dr. Johnson was in 1902 appointed instructor 
in chemistry in the Sheffield Scientific School. In  1909 he was 
promoted to an assistant professorship, and in 1914 was ad- 
vanced to professor of organic chemistry. 
In addition to his work as an investigator, his sterling traits 
as a teacher have impressed themselves upon many of the 
younger men now active in chemical work. Through his force 
of character he has proved himself an excellent organizer and 
executive. His interests have not been confined solely within 
university walls. He has taken frequent opportunity to visit 
chemical plants, and in many has cooperated with their staffs. 
In one particular case his suggestions proved so valuable that 
he was urged to leave university work a t  a decided increase in 
salary, but declined. 
Upon inquiry I learned that his principal recreation is work, 
that between the writing of his papers he finds time to drive 
his auto, which in itself sometimes means work, takes delight in 
“canned” music, as any other human being would, and gets 
constant inspiration and refreshment from trips back to  the 
farm. To those of us who have had the pleasure of associating 
with him a t  the meetings of the AMERICAN CHEMICAL SOCIETY 
it is needless to emphasize his genial temperament and charming 
personality. 
In this incomplete manner I have tried to picture to you 
something of the personality and activities of Dr. Johnson, 
and it now becomes my pleasant duty to present to you Dr. 
William H. Nichols, president of the AMERICAN CHEMICAL 
SOCIETY, who in his life has taken part in many presentations, 
and who I am sure will sanction the statement that in no similar 
occasion has he taken greater pleasure than in this. 
NEW YORK CITY 
PRESENTATION ADDRESS 
By WILLIAM H. NICHOLS 
It is true, as the Chairman remarked, that I have taken part 
in many presentations, but it is interesting to me that on such 
occasions I have never acted as the recipient. My situation on 
such occasions is best described by paraphrasing a familiar 
expression and saying, “It is easier to give than to receive.” 
As to the Nichols Medal, I must say that this was in no wise 
an original idea with me, but was suggested by a group of friends 
interested in the New York Section of the AMERICAN CHEMICAL 
SOCIETY. Fortunately I was able to dissuade them from carry- 
ing out their original intention of placing my features upon 
the medal, but they insisted on giving it its present name, 
though I feel, and always have felt, that it should be called 
the New York Section Medal. 
Before presenting the medal to Dr. Johnson may I be par- 
doned a few words concerning the work to which I have been 
called by the members of the AMERICAN CHEMICAL SOCIETY? 
This is the first time since my election to  office as president that 
I have had opportunity to meet with any large group of its 
members, and I desire to express here the feeling of astonish- 
ment a t  the great growth of this organization. When I think 
